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NH Association of Natural Resource Scientists Legislative Committee 




In March 2015, the Board of Directors of the NH Association of Natural Resource Scientists (NHANRS) 
authorized its Legislative Committee to form a Wetland Buffer Scientific Work Group (Work Group) to 
investigate the scientific basis for establishing protective buffers to jurisdictional wetlands in the State of 
New Hampshire.  The purpose of this effort is to provide the science for use in future discussions 
regarding the need to advance wetland protection and to what extent.  Vernal pools are complex 
resources that are unique in regards to their buffer protection requirements; as such, they are not 
addressed in this report and will need to be assessed separately.  Additionally, tidal wetlands are 
presumed to be High Value Wetlands that are already protected with a buffer in New Hampshire (i.e. 
100-foot Tidal Buffer Zone). 
At the March 25, 2015 organizing meeting at Devine Millimet’s offices in Concord, New Hampshire, the 
Legislative Committee undertook the task of selecting Work Group members and establishing goals.  
These included the following: 
1) To research, summarize and create a database documenting the current wetland buffer 
literature. 
2)  A compilation and analysis of the current existing data set of assessments using the Method for 
Inventorying and Evaluating Freshwater Wetlands in New Hampshire (NH Method) scores.1, 2 
3) To evaluate other possible wetland assessment methods that could replace the NH Method.  
4) To make general recommendations to be reviewed by various stakeholder groups for possible 
consideration during a future legislative session(s). 
The Work Group met numerous times3 and completed the following tasks: 
A. Compiled and reviewed pertinent scientific literature related to the role of wetland buffers in 
protecting wetland functions. 
B. Compiled a database of wetland assessment scores from the use of the NH Method. 
C. Reviewed the database and determined the appropriateness of using the NH Method to identify 
High Value Wetlands (HVWs). 
                                                          
1
 Stone, A.L., et al. 2015. Method for Inventorying and Evaluating Freshwater Wetlands in New Hampshire (NH 
Method). University of New Hampshire Cooperative Extension. Durham, NH. 
2
 The purpose of databasing NH Method scores arose from the report of the 2009-2010 State Legislative 
Commission on Land Use and Land Use Regulations, which recommended using specific NH Method scores to 
establish wetland buffers. 
3
 Minutes for these meetings are posted at:  http://nhanrs.org/wetland-buffer-workgroup-agendas-minutes. 
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D. Conducted a review of other wetland assessment methodologies for possible use in identifying 
HVWs. 
E. Compiled and reviewed wetland buffer regulations from all New England states. 
F. Drafted a preliminary list of suitable criteria for identifying HVWs. 
 
The Work Group reviewed numerous scientific research papers, state publications, state Best 
Management Practices, Environmental Protection Agency (EPA) guidance documents, riparian buffer 
publications, and other pertinent data as part of this effort to compile a comprehensive data base for 
buffer data and documentation.  The Work Group did not attempt to define the term ‘buffer’, but rather 
focused on collecting scientific data to build a comprehensive data base that included many different 
definitions and applications for wetland buffer protection.  The Work Group did find similarities and 
consistencies within the data that both serve to define buffers and interpret their function.   
The scientific literature is overwhelming regarding the benefit of vegetated buffers: 
Buffers are vegetated areas adjacent to an aquatic resource that can, through various physical, chemical, 
and/or biological processes, reduce impacts from adjacent land uses.  Buffers also provide some of the 
terrestrial habitats necessary for wetland-dependent species that require both aquatic and terrestrial 
habitats (Sheldon, D., et al. 2005).4    
The primary function of aquatic buffers is to physically protect and separate a stream, lake, or wetland 
from future disturbance or encroachment.  If properly designed, a buffer can provide stormwater 
management, and can act as a right-of-way during floods, sustaining the integrity of stream ecosystems 
and habitats.  In addition to protecting natural resource areas, buffers are the least expensive way for 
municipalities to protect homes and roadways from flood damage, manage floodwater, and protect 
water quality (City of Portsmouth. 2015).5 
The physical influence of buffers depends on the vegetation characteristics:  including its composition, 
density and roughness.  The effectiveness of a buffer to provide water quality protection depends on the 
vegetation characteristics, percent slope, soils, buffer width and length.  Buffers biologically treat 
surface and shallow groundwater through plant uptake or by biological conversion of nutrients and 
bacteria into less harmful forms or more useful forms (Sheldon, D., et al. 2005).4  
 
  
                                                          
4 Sheldon, D., et al. 2005. Wetlands in Washington State - Volume 1: Synthesis of the Science. Washington State 
Department of Ecology. Publication #05-06-006. Olympia, WA. 
5 City of Portsmouth. 2015. What is a Wetland Buffer? www.planportsmouth.com/wetlandbuffer.html. 
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II. Work Group Findings 
The findings of the Work Group are summarized below and are presented by task designation. 
Task A.  Several Work Group members researched existing scientific literature and compendia that dealt 
with riparian and wetland buffers.  The following general sources were consulted: 
 18 state-specific publications 
 Three compendiums representing 468 peer-reviewed articles 
 State Best Management Practices (BMPs) 
 EPA guidance documents on buffers and riparian management zones (RMZs) 
 US Army Corps of Engineers guidance on mitigating direct, secondary, and cumulative impacts 
Specific findings from the scientific literature can be found in Section III below and in the enclosed Buffer 
Width Research Summary table (Table 2). 
Task B.  The Work Group sought to compile a dataset of wetland functional value scores using the NH 
Method from actual field studies performed by Wetland Scientists.  The intent was to evaluate whether 
sufficient NH Method data exist to help determine which wetlands would warrant buffers.  This 
approach borrows from a concept initially recommended by the HB 1579 Study Commission 
(https://www.nh.gov/oep/planning/resources/land-development-commission.htm), which suggested 
that quantitative analysis of NH Method scores could be used to rank New Hampshire wetlands to 
identify “the most significant 10 to 25 percent of all individual wetlands,” which, the Commission 
suggested, should be subject to a wetland buffer (see HB 1579 Commission Findings 16-20 and 
Recommendations 1-3).  
To accomplish this task, NH Method data were solicited from the NHANRS membership via the 
organization’s website, through announcement at NHANRS meetings, and through direct contact with 
wetland scientists engaged in town-wide or other large wetland functional studies.  Table 1 summarizes 
the data set compiled from this effort.  A total of 133 NH Method evaluations were compiled from 11 
different wetland scientists.  They included a wide spectrum of wetlands across New Hampshire.  The 
data collected during this effort helped to inform the Work Group’s recommendation not to use the NH 
Method for the purpose of determining which wetlands warrant buffers (see discussion under Task C 
below). 
Table 1.  Wetland Function Average Scores for 133 Wetlands in New Hampshire 
Wetland Functions & Scores Mean St Dev 1
st Quart 2nd Quart 3rd Quart 
1. ECOLOGICAL INTEGRITY 7.20 2.10 5.40 7.60 9.00 
2. WETLAND WILDLIFE HABITAT 6.55 1.53 5.33 6.50 7.70 
3. FISH & AQUATIC HABITAT 4.52 1.69 3.40 4.45 5.73 
4. SCENIC QUALITY 6.26 1.96 4.57 6.00 7.90 
5. EDUCATIONAL VALUE 5.87 1.66 5.09 6.07 6.86 
6. WETLAND-BASED RECREATION 5.64 1.73 4.31 5.50 6.90 
7. FLOODWATER STORAGE 4.13 1.55 2.92 4.08 5.20 
8. GROUNDWATER  3.60 2.63 1.00 3.30 5.90 
9. SEDIMENT TRAPPING 5.75 1.68 4.60 5.75 6.70 
10. NUTRIENT TRANSFORMATION 6.02 1.70 5.10 6.30 7.30 
11. SHORELINE ANCHORING 6.22 2.69 5.50 6.63 8.13 
12. NOTEWORTHINESS 25.53 13.60 10.00 30.00 35.00 
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Task C.  A review of the NH Method database and its possible use to identify HVWs was performed.  The 
purpose of the NH Method is to provide “a valuable educational tool for increasing understanding about 
the functions and values of wetlands.”  After review of the data, the Work Group agreed that the NH 
Method is an excellent tool to assist Town officials “to make decisions to tailor wetland protection for 
those values it views as most important.  For example, a town may wish to protect wetlands with high 
scores for flood storage, or large wetland complexes that provide important wildlife habitat.”  However, 
all were reminded on the NH Method limitations.  As stated in the NH Method manual, “the NH Method 
is not a substitute for more detailed site-specific studies.  Where these studies are required, e.g. a 
detailed wildlife study or water quality assessment or wetland boundary delineation, other site specific 
methods should be used.”  One goal of the Work Group was to minimize cost for the landowner or 
applicant to identify whether the trigger for a buffer exists on their property.  On that basis, a motion 
was made and unanimous vote passed to not use NH Method values for determining wetland buffers, 
but rather to seek a simplified approach for identifying wetlands where buffers could be warranted.  
Task D.  Other wetland assessment methodologies were reviewed and discussed for identifying HVWs.  
These included the US Army Corps of Engineers (Army Corps) Highway Methodology6, EPA’s review of 16 
Rapid Assessment Methods (RAMs)7, Rhode Island RAM8, Washington State Wetland Function 
Assessment Methods (WFAM)9, Hydrogeomorphic Approach for Assessing Wetland Functions (HGM 
Approach)10, and the pending Army Corps/EPA New England Wetland Functional Assessment method11.  
Erica Sachs (EPA) made a presentation to the Work Group on the latter; however, it has not been 
finalized and it is unknown when all reviews will be completed for its release.  None of the existing 
methods appeared suitable to the Work Group for generalized use. 
Task E.  Wetland/waterbody regulations in New England states were compiled and distributed amongst 
the Work Group members.  It was noted that New Hampshire is the only New England state that lacks a 
generalized buffer to wetlands or smaller surface waters.  A table summarizing these regulations is 
attached to this report (see Appendix 1).12  In general, all other states throughout New England have 
some provision for wetland and/or riparian buffers, but the approach varies throughout the region.  A 
review of these various approaches by the Work Group determined that the definition of “Wetlands of 
Special Significance” within the Maine Natural Resource Protection Act is a reasonable means of 
addressing wetland buffers for New Hampshire to consider; it is relatively clear and comprehensive 
while remaining simple in concept and application. 
                                                          
6
 USACOE. 1999. The Highway Methodology Workbook Supplement. US Army Corps of Engineers New England 
District. 32 pp. NAEEP-360-1-30a. 
7
 Fennessy, M.S., A.D. Jacobs and M.E. Kentula. 2004. Review of Rapid Assessment Methods for Assessing Wetland 
Condition. EPA/620/R-04/009. U.S. Environmental Protection Agency. Washington, DC. 
8
 Kutcher, T.  2011.  Rhode Island Rapid Assessment Method User's Guide, RIRAM Version 2.10. University of 




 Smith, R.D., et al. 1995. An Approach for Assessing Wetland Functions Using Hydrogeomorphic Classification, 
Reference Wetlands, and Functional Indices. US Army Corps of Engineers. Wetlands Research Program Technical 




 This information can also be accessed at:  http://nhanrs.org/nhanrs-wetland-buffer-workgroup-literature. 
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Task F.  Based on a discussion of the data and concepts generated during Tasks A through E, the Work 
Group agreed that it would be beneficial to develop a simplified approach to identifying wetlands where 
it would be environmentally beneficial to implement protective buffers.  The Work Group proceeded to 
develop criteria for High Value Wetlands (HVWs) to be used in application of the simplified approach.  
One of the critical concepts behind this approach is to allow an applicant, landowner or natural resource 
professional to determine whether a specific wetland would be subject to a wetland buffer based on a 
relatively short list of science-based criteria.  Through various meetings, the Work Group arrived at a 
consensus list of potential criteria for the HVW designation, as outlined below. 
Potential HVWs Identified by the Work Group and Potential Tools to Identify Them: 
A Marsh/Scrub-Shrub Wetlands 
Very poorly drained soils13 map with National Wetlands Inventory (NWI)14 overlay. 
B Peatlands 
 Very poorly drained soils13 map with NWI14 overlay. 
C Tier 3 Streams15 (starting at Ordinary High Water Mark16) 
NHDES Tier 3 stream map. 
D Floodplain Wetlands 
Alluvial very poorly drained soils13 map and Alluvial poorly drained soils13 map. 
E Contiguous Forested Wetlands, 10 acres or greater, with Very Poorly Drained Soils 
 Very poorly drained soils13 map. 
F Wetland Natural Communities designated as S1, S2 or Exemplary by the NH Natural Heritage 
Bureau (NHB)17, minimum size is built into NHB ranking system 
NHB is not currently set up for private homeowner use.  A new format could be designed or 
incorporated into a plan. 
G Wetland Habitat that supports documented occurrences of Threatened or Endangered Species 
NHB is not currently set up for private homeowner use.  A new format could be designed or 
incorporated into a plan. 
 
                                                          
13
 U.S. Department of Agriculture, Natural Resources Conservation Service, Web Soil Survey Maps. 
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm 
14






 Sperduto, D.D. and W.F. Nichols. 2012. Natural Communities of New Hampshire, Second Edition. New 
Hampshire Natural Heritage Bureau. UNH Cooperative Extension, Durham, NH. 
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III. Literature Review 
The ecosystem service value of wetlands is undeniable.  Commonly cited functions include flood storage, 
water quality enhancement and wildlife habitat.  Each of these functions applies to most wetlands, 
regardless of their size, cover type, or position on the landscape.  That said the effectiveness of wetlands 
to perform these services depends largely on the soil-water flux, substrate type, slope, and vegetation 
structure of the uplands adjacent to the wetland.  
In fact, as most wetland assessment methodologies recognize, it is the characteristics of the uplands 
adjacent to a wetland that often dictate the effectiveness of wetland functions.  The Ecological Integrity 
Assessment (EIA) Method in particular focuses on the land use, soil, and vegetation of the adjacent 
uplands in order to assign an effectiveness value to a wetland (Nichols, W.F. and D. Faber-Langendoen. 
2015)18.  Nearly all twelve of the NH Method functions ask questions about human activities in the 
uplands adjacent to a wetland, particularly those of Ecological Integrity, Wetland-dependent Wildlife, 
and Groundwater Recharge.  In the draft version of the pending Army Corps/EPA New England Wetland 
Functional Assessment Method, under Biota Support, buffer integrity plays a significant role in 
characterizing the Plant Community Integrity and Wildlife Habitat Integrity variables.  
Reviews were performed of a number of state-specific research reports; three separate compendia, 
representing 468 peer-reviewed wetland buffer articles; and, BMP’s and federal guidance documents on 
minimizing and mitigating for wetland function loss.  It appears that research guidelines fall into three 
generalized areas of concern: 
A) Water Quality 
B) Water Quantity (Hydrologic Integrity) 
C) Wildlife Habitat Integrity 
Water Quality concerns address a variety of physical, chemical, and biological pollutants that uplands 
adjacent to a wetland tend to filter out or remediate.  Of particular concern are those pollutants that 
have demonstrable and direct impacts to water quality, such as sediment, total dissolved solids (TDS) 
nitrogen (N), phosphorus (P), and coliform bacteria (E. coli & fecal coliform).  As a consequence, 
recommended upland setback distances to wetlands are often correlated with the ability of a particular 
upland landscape to trap, filter, transform, or uptake these pollutants.  These are, in turn, dependent on 
the physical and biological characteristics of the buffer area that is being considered.  Substrate particle 
size, slope, vegetative cover, and water flux are often cited as independent variables that directly affect 
the ability of a buffer strip to perform its trapping, filtering, and transforming function. 
Water Quantity addresses the ability of uplands adjacent to a wetland to mediate the flow of water 
across the landscape.  Sometimes referred to as “Hydrologic Integrity”, this concern captures the 
physical dynamic of surface water flow, groundwater recharge and discharge, erodibility, infiltration, 
base flow in streams, and saturation/inundation levels in wetlands.  Tightly tied to the delivery of 
pollutants into surface waters, this area of concern is also shaped by independent variables such as 
slope, substrate, and vegetative cover.  Shifts in global climate cycles have also given rise to a great deal 
of research relative to the potential effects of sea level rise and 500-year storms on local water budgets. 
                                                          
18 Nichols, W.F. and D. Faber-Langendoen. 2015. Level 2 Ecological Integrity Assessment Manual for New 
Hampshire: Wetland Systems. New Hampshire Natural Heritage Bureau, Concord, NH. 
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Wildlife Habitat Integrity appears to have the greatest breadth of wetland buffer research associated 
with it.  Studies have ranged from singular species and the effects of a singular variable upon it (e.g. 
wood frog populations relative to habitat fragmentation or loss), to studies of multiple species.  The 
concept of “integrity” among a wide array of wildlife species is difficult to approximate on a community 
level, let alone a landscape level.  As a consequence, studies on buffer widths for upland areas adjacent 
to wetlands and other surface waters are extremely variable.   
IV. Discussion 
The enclosed Buffer Width Research Summary table (Table 2) includes a tabular summary of buffer 
widths based on the literature described above.  It summarizes distances based on individual studies as 
it relates to the objectives of each study.  Research may be regionally or site-dependent, and may vary 
from sub-watershed to sub-watershed, landscape type to landscape type, and biological region to 
biological region.  Identified buffer findings are based on published data for a wide variety of conditions 
in New England and beyond.  The studies documenting the relative benefits of buffer widths are broken 
into three sections:  the first summarizes water quality benefits; the second summarizes water quantity 
and flow functional benefits; and the third summarizes wildlife habitat/migratory pathway benefits.  
Because of the above-described variables, the study data has been organized on the associated aquatic 
resource type focus area accordingly, with each type color-coded as indicated in the key at the top (i.e. 
wetlands, light green; streams, light blue; ponds <10 acres, orange; and Great Ponds, medium blue). 
As presented in Table 2, there is a wide range of buffer width recommendations reflected in the 
scientific literature.  Appropriate ranges will need to be developed based on a better understanding of 
the variables within these studies and how they apply specifically to the wetland systems found in the 
State of New Hampshire.     
In summary, the Work Group arrived at the following conclusions: 
 The scientific literature provides ample evidence of the ecosystem service value of wetlands.  
Further, numerous studies support the conclusion that the effectiveness of a wetland to 
perform many of these services depends in some measure on the integrity of undisturbed 
uplands adjacent to the wetland.  
 New Hampshire laws and regulations already provide for a wetland buffer in certain cases: 
o RSA 482-A provides for a 100-foot upland buffer zone adjacent to tidal wetlands.  
o RSA 482-A also allows local communities to designate certain wetlands as “prime,” 
thereby affording additional protection to those resources, though it does not establish 
buffers to prime wetlands. 
o RSA 483-B provides for regulation of activities in the “protected shoreland,” i.e. the 
upland area up to 250 feet from certain freshwater and coastal waterbodies.  
However, these existing buffer provisions do not apply to all wetland resources in New 
Hampshire.  Additional High Value Wetlands (HVWs) may exist that would benefit from 
protection of adjacent uplands. 
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 A review of common wetland evaluation methods (e.g. the “NH Method”) found that the 
application of these methods to identify which wetlands might warrant a wetland buffer or to 
determine the appropriate size and configuration of such a buffer is impractical due, in part, to 
the time and cost of completing such an evaluation on a site-specific basis. 
 The Work Group found that it should be possible to develop a simplified approach to identify 
which HVWs warrant protection of adjacent upland areas.  Such a method should not rely on 
site-specific studies, and ideally would lead to the creation of a state-wide GIS coverage of 
wetlands warranting buffers to allow clarity for landowners and regulators.  The Work Group 
developed a preliminary method for identifying such HVWs, which should be useful if changes to 
RSA 482-A will be considered relative to the expansion of wetland buffers. 
 Determination of the appropriate width of a wetland buffer involves several variables, as 
evidenced by the variability of effective buffer widths and configurations reported in the 
scientific literature, as well as in various resource management regulatory systems.  The Work 
Group found that recommendations relative to appropriate buffer widths will require additional 
examination and consideration. 
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Table 2.  Buffer Width Research Summary
Wetlands Streams Ponds < 10 ac Great Ponds
CITATION TYPE
Buffer Research Compendia GENERAL Sediment TDS/TSS Nitrogen Phosphorus GENERAL Flood Storage GENERAL
Aquatic Macro-
Invertebrates Amphibians Reptiles Fish Waterfowl
Passerine 
Birds Mammals
Sweeney & Newbold (2014) ≥ 98 ft
Chase, Deming & Latawiec (1997) ≥ 100 ft  ≥ 100 ft
Boyd (2001)1 > 200 ft2 > 200 ft3 > 200 ft4 < 100 ft4 > 200 ft5
Desbonnet et al (1994)6 295 - 984 ft 656 - 2296 ft  492 - 1148 ft 820 - 1804 ft 246 - 1968 ft
Sheldon et al (2005) ≥ 198 ft 66 - 328 ft ≥ 66 ft 98 - 3280 ft 240 - 902 ft 164 - 1680 ft 49 - 656 ft 98 - 330 ft
Granger et al (2005) 40 - 75 ft 50 - 110 ft ≥ 100 ft 390 - 1900 ft 440 - 3700 ft ≥ 100 ft 390 - 2000 ft 250 - 650 ft
Wenger (1999)7 ≥ 98 ft ≥ 98 ft ≥ 98 ft 33 - 98 ft ≥ 328 ft
Nieber et al (2011) ≥ 100 ft ≥ 100 ft ≥ 100 ft 500 - 950 ft 522 - 951 ft 239 - 902 ft
Straughan Envtl (2003)8 ≥ 75 ft ≥ 75 ft
Sweeney & Newbold (2014) ≥ 98 ft
9 ≥ 131 ft10 ≥ 82 ft11 ≥ 98 ft ≥ 98 ft ≥ 98 ft ≥ 98 ft
Murphy (n.d.) 100 ft  100 ft 100 ft
VT ANR (2005) 37 - 225 ft 10 - 840 ft
Litchin (2008) 50 - 200 ft
Washington State (2001)12 100-yr floodplain 150 - 250 ft
Best Management Practice (BMP) Guides
Bentrup (2008) 100 - 200 ft 100 - 600 ft 100 - 600 ft 100 - 330 ft 200 ft - 1 mi. 175 ft - 3mi ^
Kennedy, Wilkinson & Balch (2003) ≥ 82 ft ≥ 82 ft ≥ 82 ft ≥ 82 ft ≥ 98 ft ≥ 328 ft ≥ 328 ft  
McElfish, Kihslinger & Nichols (2008) 30 - 100 ft 100 - 160 ft 30 - 100 ft 100 - 950 ft
Fischer, Martin & Fischenich (2000) 16 - 98 ft
deMaynadier, Hodgman & Vickery (2007) 50 - 330 ft 50 - 330 ft
Wenger (1999)7 ≥ 98 ft ≥ 98 ft ≥ 98 ft 33 - 98 ft ≥ 328 ft
Fischer, Martin & Fischenich (2000) 16 - 98 ft 33 - 66 ft 66 - 492 ft 98 - 1640 ft
Bennett (2010)13 100 - 300 ft  100 - 300 Ft 100-yr floodplain + 25 ft ≥ 300 ft ≥ 150 ft
deMaynadier, Hodgman, & Vickery (2007) 50 - 250 ft 50 - 250 ft
deMaynadier, Hodgman, & Vickery (2007) 75 - 125 ft 75 - 125 ft
Bennett (2010)13 100 ft 100 ft
deMaynadier, Hodgman, & Vickery (2007) 100 - 330 ft 100 - 330 ft
Journal Articles / Technical Reports
Groffman et al (1991) ≥ 328 ft ≥ 328 ft
Murphy & Golet (1998) ≥ 100 ft
Kivlat (1997) 3280 ft
14
Schwer & Clausen (1989) ≥ 98 ft ≥ 98 ft ≥ 115 ft ≥ 115 ft
Semlitsch & Bodie (2003) 522 - 948 ft 417 - 948 ft
Murphy & Golet (1998) ≥ 150 ft ≥ 150 ft
Rabeni (1991) 25 - 200 ft 25 - 200 ft 25 - 200 ft
Brown, Schaefer & Brandt (1990) 300 - 600 ft
Ahola (1990) ≥ 160 ft
Correll & Weller (1989)  ≥ 66 ft
Peterjohn & Correll (1984)  ≥ 62 ft  ≥ 62 ft
 15  ≥ 62 ft 15
Rhode Island Rivers Council (2005) ≥ 300 ft ≥ 300 ft
NOTE:  All measurements are provided in English Units.  Some measurements were converted from Metric Units to English Units for this purpose. 
1 Based on 9 reptiles, 19 amphibians, 14 mammals, and 23 birds that were identified as "wetland dependent"
2 Applicable for 58% of species
3 Applicable for 67% of species
4 Applicable for 75% of waterfowl species and 83% of passerine species
5 Applicable for 57% of species
6 For removal of > 90% of each pollutant
7 Wenger also suggests adding 2 ft (0.6 m) for every 1% of slope
8 Based on 21 papers related to water quality concerns
9 Median removal rate was 65% for 10 m (33 ft) buffer and 85% for 30 m (98 ft) buffer for 28 studies of both grass and forest buffer sites
10 Based on 38 studies in a variety of locales and with variable cover types; median removal rate for this distance was 89%
11 For the maintenance of stream bank and stream channel width integrity
12 Based on 1400 articles researched by WA Fish & Wildlife
13 Recommends minimum 'no-cut' zones along great ponds (25 ft), 1st/2nd/4th+ order streams (25 ft) and 3rd order streams (50 ft)
14 Applicable only to Blanding's turtles
15 Study achieved removal of 73-88% for Nitrate-Nitrogen and 51-87% for Total Phosphorus 
WATER QUALITY WILDLIFE
AREA OF CONCERN RELATIVE TO WETLAND/RIPARIAN ZONE FUNCTION INTEGRITY
HYDROLOGIC INTEGRITY
 App-1 
Appendix 1:  New England States’ Wetland/Waterbody Regulations – Buffer Summary 
 
Connecticut 
Inland Wetlands and 
Watercourses Act (IWWA), 
Sections 22a-36 through 
22a-45 of the General 
Statutes of Connecticut.   
 
Connecticut Coastal 
Management Act (Section 
22a-90 through 22a-112 of 
the Connecticut General 
Statutes), the Structures 
Dredging and Fill statutes 
(Section 22a-359 through 
22a-363f) and the Tidal 
Wetlands Act (Section 22a-
28 through 22a-35). 
 
Freshwater wetlands are 
regulated by each 
municipality under the 
IWWA; the upland review 
zones, buffer zones, and 
setbacks that may be 
required vary widely 
among the regulations 
adopted by the 169 
municipalities 
implementing the IWWA. 
 
The CT DEEP Coastal 
Management Program 
regulates work in tidal, 
coastal and navigable 
waters and tidal wetlands, 
where a minimum 100-foot 
buffer zone is 
recommended. 
  Inland Wetlands and Watercourses 
In Connecticut, development in or near inland wetlands and 
watercourses conducted by entities other than the State are regulated 
by the municipality in which the work will occur.  The State provides a 
model regulation which each municipality may adopt or amend as long 
as the regulations provide the minimum protection consistent with the 
IWWA.  Regulations are reviewed and approved by the Connecticut 
Department of Energy and Environmental Protection (CT DEEP), but 
there is no appeal to the CT DEEP for municipal permit decisions.   
 
Inland wetlands are defined as “any of the soil types designated as 
poorly drained, very poorly drained, alluvial, and floodplain by the 
National Cooperative Soil Survey, as may be amended from time to 
time, of the Natural Resources Conservation Service of the United 
States Department of Agriculture.” Watercourses are defined in the 
Act using common terms such as rivers, streams, brooks, lakes, ponds 
and waters. 
 
Intermittent Watercourses also subject to regulation under the IWWA 
are recognized by a defined permanent channel and bank and the 
occurrence of two or more of the following characteristics: 1) evidence 
of scour or deposits of recent alluvium or detritus, 2) the presence of 
standing or flowing water for a duration longer than a particular storm 
incident, and 3) the presence of hydrophytic vegetation. 
 
The upland review zones, buffer zones, and setbacks that may be 
required vary widely among the regulations adopted by the 169 
municipalities implementing the IWWA. 
 
Tidal Wetlands 
Unlike inland wetlands which are defined by soil type and typically 
regulated by the municipalities, tidal wetlands are defined in the Tidal 
Wetlands Act by their current or former tidal connection, and their 
capacity to support certain wetland vegetation. Tidal wetlands are flat, 
vegetated areas that are subject to regular flooding by the tides. 
Typically found along the shore and estuaries of Long Island Sound, 
tidal wetlands also occur further upstream along tidally influenced 
rivers and their tributaries. Although tidal, they are not necessarily 
associated with salt water, and can support freshwater or brackish 
vegetation.  
Tidal wetlands are regulated exclusively by the CT DEEP.  A minimum 







Protection Act (NRPA) 38 
MRSA Sec 480-B (1988) 
 
Under the NRPA adjacency 
provision, activities within 
75 ft of certain wetlands 
(wetlands of special 
significance), and rivers, 
streams, and brooks are 
regulated.  
 
Additionally, under NRPA, 
a 250 ft regulatory zone 
extends from the edge of 
certain vernal pools. 
 




Significant Vernal Pool 
250’ Buffer 
  “Wetlands of Special Significance” (WOSS) are defined as: 
 Containing S1 or S2 critical imperiled community 
 Wetland contains Significant Wildlife Habitat 
 Wetland is located within 250' of coastal wetland 
 Wetland is located within 250' of great pond 
 Wetland contains at least 20,000 SF of aquatic or emergent 
vegetation 
 Wetland is inundated with Floodwater during a 100-year flood 
event 
 Peatlands 
 Wetland located within 25' of a river, stream or brook. 
 
Activities that are located within 75 feet of such resources, but do not 
disturb within 25 feet of the resource, are eligible for a ‘Permit By Rule’ 
which is a basic and expedited permitting process. Direct impacts to 
wetlands of special significance, rivers, streams, or brooks require a full 
NRPA permit. Activities within 75 feet of other common types of 
wetlands that do not meet WOSS criteria are not regulated. 
 
“Significant Wildlife Habitat” is defined and protected under Maine 
law, which includes “Significant Vernal Pools.”  Significant Vernal Pools 
are defined by the type and number of amphibians using the pool for 
breeding, absence of predatory fish, geomorphic attributes, and the 
presence of certain rare species.  Not all vernal pools are regulated 
Significant Vernal Pools.  If a pool meets the criteria for a Significant 
Vernal Pool, then a 250 foot regulatory zone extends from the edge of 
the pool. Many land use activities within this 250 foot zone trigger the 
need for either a Natural Resources Protection Act Permit, or a Permit 
By Rule, depending on the type and extent of the impacts. 
 
The following management practices are used as guidelines for 
protecting vernal pool habitat and evaluating land use impacts: 
 
 No disturbance within VP depression; 
 Maintain a minimum of 75% of the critical terrestrial habitat as 
unfragmented forest with at least a partly closed canopy of 
overstory trees to provide shade, deep litter and woody debris 
 Maintain or restore forest corridors connecting  wetlands & 
significant  vernal pools; 
 Minimize forest floor disturbance; and 
 Maintain native understory vegetation and downed woody 
debris. 
 
In some cases, “directional” vernal pool buffers have been applied to 








The Mandatory Shoreland 
Zoning Act (MSZA) requires 
municipalities to adopt, 
administer, and enforce 
local ordinances that 
regulate land use activities 
in the shoreland zone. 
  The shoreland zone is comprised of all land areas within 250 feet, 
horizontal distance, of the: 
 Normal high-water line of any great pond or river; 
 Upland edge of a coastal wetland, including all areas affected 
by tidal action, and 
 Upland edge of defined freshwater wetlands; and 
 All land areas within 75 feet, horizontal distance, of the normal 
high-water line of certain streams  
 
The Act is administered by municipalities, which create a zoning map 
of the streams, waterbodies, and wetlands to which the requirements 
apply. State law defines minimum criteria, but municipalities may opt 
for stricter standards. A regulatory shoreland zone is established 
around these resources, and is typically 75 feet along both sides of 
certain streams and 250 feet from the edge of certain wetlands and 
surface waters. The Shoreland Zone is not a buffer; it is a special 
zoning district in which certain standards, setbacks, dimensional 
requirements, or land use prohibitions apply. 
 
Massachusetts 
Wetlands Protection Act 
Massachusetts General 
Laws (MGL) Chapter 131, 
Section 40 
 
Under the Massachusetts 
Wetlands Protection Act, 
upland activity within 100 
ft of most wetlands and 
within 200 ft of perennial 






200’ River Resource Area 
  Wetland boundaries are delineated in accordance with the Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: 
Northcentral and Northeast Region (2012), and Delineating Bordering 
Vegetated Wetlands under the Massachusetts Wetlands Protection Act 
(March 1995). 
 
100 ft upland buffer applies to the following resources: 
 Bordering Vegetated Wetlands (swamp, marsh, bog, wet 
meadow) 
 Banks (river, stream, pond, lake) 
 Coastal Resources (coastal wetland, beach, dune) 
 
200 ft Riverfront Resource Area applies to: 




NH Dredge and Fill (RSA 
482-A), 483-B and NH Code 
of Administrative Rules 
Chapters Env-Wt 100-900 
 
100’ Tidal Buffer Zone 
100’ Prime Wetlands 
Adjacency 
250’ Protected Shoreland 
   
100 ft from Highest Observable Tide Line 
 
Municipally Designated Prime Wetlands 
 
State Designated Protected Shorelands 
 App-4 
Rhode Island 
Freshwater Wetlands Act, 
RI General Law Section 2-1-
18 
 
In Rhode Island, a 50 ft 
buffer is applied to some 
freshwater wetlands based 
on their type and size. In 
the coastal zone, permits 
for upland activities are 
generally required within 
200 feet of a tidal wetland 
or coastal feature. 
 
Perimeter Wetland  
50' Buffer 
 
Riverbank Wetland (Stream 








Rhode Island Coastal 
Resources Management 
Program, RI General Law 
Title 46 Chapter 23 
 
Tidal Waters and Coastal 
Features 
200’ Contiguous Area 
(Buffer) 
 
Buffer Zone (width varies) 
 
Building Setback (50 feet 
from landward limit of 
Coastal Feature, or Buffer 
Zone plus 25 feet) 
  Freshwater Wetlands 
Wetland boundaries are delineated in accordance with the Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: 
Northcentral and Northeast Region (2012), and Rules and Regulations 
Governing the Administration and Enforcement of the Freshwater 
Wetlands Act (RIDEM 2014). 
 
“Perimeter Wetland” is land within 50 ft of bog, marsh, swamp or 
pond. This buffer applies to the following resources: 
 Swamp 3 acres or greater in size 
 Pond ¼ acre in size 
 Marsh 1 acre in size 
 Bog no minimum size (buffers always apply)  
For purposes of identification, this area shall be measured horizontally, 
without regard for topography, from the edge of such a wetland, 
determined by an on-site delineation. 
 
“Riverbank Wetland” is that area of land within 200 feet of the edge of 
any flowing body of water having a width of 10 feet or more, and that 
area of land within 100 feet of the edge of any flowing body of water 
having a width of less than 10 feet during normal flow. Width during 
normal flow is the distance between the opposite edges of the flow 
channel of the river, stream, or intermittent stream, as determined by 
the criteria set forth in Appendix 2C of the Rules. The criteria includes: 
identification of the ordinary high water mark, observation of physical 
characteristics, or presence of characteristics associated with lentic 
and lotic ecosystems. 
 
Certain wetland types do not have a buffer applied: 
 Forested/Shrub Wetland (swamp 3 < acres) 
 Emergent Plant Community (marsh < 1 acre) 
 Open Water Body (pond < ¼ acre) 
 Special Aquatic Site 
 Area Subject to Flooding 
 Area Subject to Storm Flowage 
 Floodplain (1% annual chance flood) 
 
Coastal Zone Management 
Generally, a permit is required for any construction or alteration in the 
coastal region or tidal waters of Rhode Island. Also, permits are 
required for work that is within 200 feet of the mean high water mark; 
within 200 feet of the landward limit of a coastal feature (e.g., beach, 
dune, cliff, bluff, ledge, salt pond or wetland, manmade shoreline). 
CRMC applies a Buffer Zone and a Building Setback to the coastal 
feature which are generally contained within the 200-foot Contiguous 
Area.  Buffer Zone width is based on the use type of the adjacent 
waterbody and the size of the lot.  In some areas, buffer zone width is 





Vermont Wetland Rules  
Vt Code R. 12 004 056 
Amendments adopted      7-
16-10 
 
Under the Vermont 
Wetland Rules (VWR), 
upland activity adjacent to 
wetlands is regulated. In 
most cases, the buffer is 
100 ft from Class I and 50 ft 
for Class II wetlands. The 
VWR give authority to the 
Secretary of ANR to 
increase the buffer under 






Class I Wetlands 
100’ Buffer  
 
Class II Wetlands 
50’ Buffer  
 
  Vermont Wetland Rules regulate wetlands that provide significant 
functions and values. Activities that are not Allowed Uses as defined in 
the VWR are required to obtain permit coverage under either the 
General or an Individual Vermont Wetland Permit. 
 
Class I Wetlands - 100 ft Buffer (Exceptional and irreplaceable 
function/value): 
 those identified on the VSWI mapping as Class I 
 Determined by the Water Resources Panel to provide 
exceptional or irreplaceable wetland function and merits the 
highest level of protection 
 Very few identified in the state 
 
Class  II Wetlands – 50 ft Buffer (Significant function/value): 
The following wetlands are Class II, or are presumed to provide 
significant function/value and are therefore Class II and subject to 
minimum 50’ regulated buffers from delineated boundaries: 
 Wetlands mapped by, or contiguous, with VWSI mapping 
 Open water (pond); emergent marsh, shrub swamp; forested 
swamp, wet meadow, beaver pond, beaver meadow; bog or 
fen; or greater than 1/2 acre. 
 Wetland containing  woody vegetation adjacent to a stream, 
river or open water body  
 Wetland containing  nonwoody  vegetation adjacent to 
stream, river or open water  
 Wetland is a vernal pool that provides amphibian breeding 
habitat 
 Wetland is a headwater wetland 
 Wetland adjacent to impaired waters and impairment related 
to wetland  function WQFs 
 Wetland contained  R, T, E, or uncommon or rare natural 
community 
 Wetland previously designated as a significant wetland 
 Wetland found to provide significant function per an 
evaluation pursuant to Section 5 of the VWR (ten wetland 
functions identified, and a wetland functional evaluation form 
available for evaluation) 
 
Class  III Wetlands: 
 Those not designated as Class I or Class II 
 Not regulated by the VWR, but still subject to regulation by the 
USACE pursuant to Clean Water Act Sections 401/404 
 
 
See also this link to the 2016 EPA Stream and Wetland Buffer Protection Workshop for more New 
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